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['evixec ITAnpogoplec

o Adoxwv: Anuntenc - AréCavdpoc Touunoxdpenc. dtouba@upatras.gr
o [‘oageio: 20¢ 6pogoc Neac IItépuyac. TnAa: 2610-99-6468.
e Yxomoc tou poiruatoc: Eufdduvon oe déuata Oswplac [TAnpogoplac, yeyoritepn uadn-
wotixt| avotneotnta, Blooywyn otn Ocwpia [TIAnpogopioc Atxtimy.
e Eidixdtepa, otdy0L Tou Lordjuatoc efvar:
— Na epBadiver oe évvotec/anoteréopata Tne Oewplac ITAnpogoplioac Tov Tapoustdotnxay
oto udinua “Ocwplia [TAnpogopioc”
— No mapouotdoet Tic anodellelc xAmolwy amd oUTE To ATOTEAECUATAL.
— Na enextadel ota xavdia torey yenotov (Network Information Theory) xou, edv
0 ypovoc To emitpedet, oe Oewpla Hopoudppwaonc Puiuov (Rate Distortion Theory)
n/xar Toavmhoxdtnta xatd Kolmogorov.
o [lpoamantoduevee yvmoelc:
— Ocewpla [Triavothtwy xon Apyéc LuvduaoTtinic
— I'vobon tne UAnc tou poiruatoc "Oewpto ITAnpopopiac” ?§< e Yewploc xwdxomoln-
one) 1 dddeon yia exudinan Tne xotd T Sdpxelal TV TEMTLY efSouddwy didaoxahiog.



Ocuato Tpoc culhTNo

o [lopadooeic 3:15 - 6 p.u., EET. 3 45henta nopadooewmy xat 2 15hemtor Stohetuporta.

/

o (Opec ypagetov: Walk-in 7 xoatémy cuvevvonone.  IpoPinuatinée nuepec: Toltn mpot,
[Téumtn amoyevua.
e Tpornoc eCétaonc:
— 'I8to¢ TpoTOC ECETUONC YL TIPOTTUYLOXOUE XOlL UETATTUYLOXOVC QPOLTNTEC.
— T'poamth) TeAinr| eétaon
— Ipoarpetinny Epyaoia (project).
— Batuéc = max{(Tehxd daydviopa X 0.5 4 project X 0.5), Tehxd Sioaydviopat,
eQOooV 0 Bodudc TeAxoU dlarywviouatog loolton ToUAdytoTov Ye 5. Alhoe, Bodudc =
Tehxd Atarywviouo.



Yyetnd BiBhia / Xuyyeduuorto

e Ou ypnotponotndolv Stapdvetec. Enedn o diddoxwy dev €yel evionioet xdmoto BiPAlo otny
Elnvin| yAdooo 1o omoto vor xahOTTeL o€ txavorotntixd Podud to aviixeiuevo tou podn-
uotoc 0 Yo dovet PiPilo. Edv (ntndetl, Yo unoderytoly xepdhoo amd Levoyrwooo BBl

e To uddnua VYo Pactotel o peydro PBadud oto BiPaio: T. M. Cover and J. A. Thomas,
Elements of Information Theory, 2nd ed., Wiley-Interscience, 2006. I'ia 6c0oug €youv T
SuvatoTnTa, efvon ptor xokr tpoctixn otn PiBAodnxm coc. Oa xataBAndel Tpoondleta Eva
Touldytotov avtituto (tne Ing éxdoonc) va topouéver ot Phodnxn. Eniong, to Bif3iio
Vo Statideton yior ohyowpo daveloud and to SLddoxovTa.

o Avuctovyla podhiuatoc — Pi3hiov Cover & Thomas (2n éxdoon).

— Bvrtponia xar Kwdwonolnon [nyrc. Kegdhono 2, 3, 4 xou 5.

— Xopnmxotnta xor Kwdixoroinon Kavahiol. Kegdhono 7, 8 xan 9.
— Bcewpla [TAnpogoploc Axtiwy. Kegpdhato 15.

— Bewpta Hopopdpowonc Puiuov. Kepdhoo 10.

— ITohumhoxdtnta xatéd Kolmogorov. Kegdhowo 14.



Yiyetxd Bihia / Buyyedupoata — Al B3l

R. G. Gallager, Information Theory and Reliable Communication. Iotopix6 Bifilo.
Kanimter hyotepec mheupéc tne Oewpltac [Thnpogoptac oe oyéon ue to BiPAlo twv Cover
& Thomas, aAld unecépyeton o peyahitepo Bddoc. 'Enlong, xolimter xou pépoc tne
BOcwploc Kwdionolnone. Anopaltnto o dcoug emrbupoly vo epfordivouy.

D. McKay, Information Theory, Inference, and Learning Algorithms, Cambridge Univer-
sity Press, 2003. Avoatideton dwpedv oto Atadixtuo apxel vo unv to tunwoete. Kohinrel
uxpoTePO eVpoc Yeudtwy and to Pihio twv Cover & Thomas, ahhd Sivel apxetd Tapa-
Octyuara.  Ernlong, emxevrpoveton apxetd otn Oewpia Kwdixoroinone, xadoe xow otny
eCaywyn ouunepaoudtoy (inference).

D. Tse & P. Viswanath, Fundamentals of Wireless Communication, Cambridge Univer-
sity Press, 2005. Aev etvou Bifhio Oswptog [TAnpogopiac. §lotéco, avapépeton cuyvd oe
amoteréopata TN Oswplac ITAnpogoplac xou teptéyet evilagpépouvoee culnTnoeLc Yo VEuaTa
TOU dmTovVToL TWV AcUpuaTenY YuoTtnudtey Trnienixovovioyv. AtatiVetor xat outd Swpedy
oto Awadixtuo (o€ pn EXTUTOOWO apyElo).

‘Evoc o mhipne xatdhoyoc Pitoypagiog diveton oto Puihddio 2.



2 OVOECUOL OE TOPOUOLOL UOUNUATO SAAWY TIAVETULOTTULOY

Stanford  University: EE 376A/B/Stat 376A/B: Information  Theory.
www.stanford.edu/class/ee376a xou ee376b. Edixd yia @étoc: Emotpogrn Tom
Cover oto EE3T6A!

Stanford University: EE 478: Network Information Theory.
http://eeclass.stanford.edu/eed78/

MIT: 6.441: Transmission of Information. http://web.mit.edu/6.441/www/

University of Minnesota: EE5581: Information Theory and Coding.
http://www.ece.umn.edu/users/nihar/ee5581_fall05/index.html
UIUC: ECE 563, Information Theory, http://courses.ece.uiuc.edu/ece563/

Brown University, AM 193/272/1T3: Information Theory |/I1/1lI

http://www.dam.brown.edu/people/yiannis/IT1/index.html, yiannis/272/index.html,
yiannis/IT3/index.html

[Tohuteyvelo Kprtne, THA 412, Ocwplo [TAnpngoptac xow Kodixwy,
http://www.telecom.tuc.gr/courses/teld12/.



“T'hn Moduortog

Eravéhndn Baowdv Evvoldv/Anotekeopdtwy tou yadnuatoc "Oemplo ITinpogopioc” (Tou
e€avou).

[diétnta Aouuntwtinic loodiapéotonc (AEP). H evTpoTia efvon o BéATIoTOC puiuoC cuuT-
eonc. Kwdicornoinon otadepol xou yetofAntol unxouc.

Xopnuxotnta Kavokoo. I8i6tnta Ané Kool Acuuntwtinc Ioodiapéptone (Joint AEP).
Oewpnua Xwenuxotnrae Koavorol) (amnddetén).

Yuveyele T.u. Awgopry Evtpornia. Xwpntxotnto I'vaovotavod Kovokioo.

Kavdho IToahay Xenotov: Kavdh Horhamhnc [lpdcBacne (MAC), Kavdht Evpuextouric
(BC), Kavéh Metaywyne (Relay), Koavéar opeyBfoinc (Interference).

Edv npohdBoupe: Oewplo Topoudopwone Puluol (Rate Distortion Theory) #/xot [Tohu-
mhoxotnta xatd Kolmogorov 1)/xat ©ewpta ITAnpogopioc xou tloyoc.



[Tepteydueva onueptvol worduatog

o | Boaywyn otn Ocwpla [TAnpogoptoc

e Ilpoemoxomnon pad oo
o Emaviindn Baowav Ilocothtwy Oewploc [IAnpogopiag (1o tm@@nv“ Evtpornia, Xyetixn
Evtporio.



FEiooywyr otn Ocwplo ITIAnpogoploc

Ocwpta [TAnpogoploc: Mo yevixt|, xou xat eCoyny pordnuatiny Yewplo.

Ocuehwtc Tne Yewpeitoar o Claude Shannon.

Zexivnoe pe oxond va xotavonoet ta Muotriuata Emxowvevidv (Claude Shannon, “A
mathematical theory of communication,” The Bell System Technical Journal, 1948).
{lotooo, etvon ptor opxetd yevixr Yewplo ye gupl medlo epopuoyhic

— Trniemxovoviec

— Oewplo Ibavothtoy (Extiunon/éieyyoc untodécewy)

— Yrtanotiny (Se€aymyn GUUTEQQOUATOV)

— Owovound/Xenuatiothpo/TCoyoc

— Emotiun Troloytotov (Akyoprdunay [loavmhoxdtnia)

- Yratnotr Puonr| (Oepuoduvopinn))

— X.0L.



Eiwcoywyh otn Oewpla [TAnpogoplac (2)

o H Ocwpla [TAnpogopiac aravtd oe 2 Baocind cpwthpata Tne Ocwplac Emixotvwvioy:
1. Iow etvon n péytotn duvaty| ouurieon; — H evtponia (entropy) H.
2. Tlotog etvar o péyotoc pulude emxovmviag (rate of communication) St uéoou evéc
xovohol; — H yopntixdétnta (capacity) C.
e ()0T600, £YEL ONUAVTIXY OUVELCQOPA OE TOAAS AN TPOPAAUATO oL OVTLXEIUEVD, OTWC

TEOAUVOPEQUNXE.

Claude Shannon, 1916-2001



[Tooemioxomnon Mo fuatoc

o Biooaywyn otn Ocwpla [TAnpogoploc

o | llpoemiondnnon paduortog

o Ernavdhndn Baowov Iocotitwy Oewploc [Tinpogopiac (1o uépoc): Evtporio, Myetinn

m?%oi?
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[Tooemioxomnon Mo juatoc
Evtporia, AuoBata ITAnpogopia, Xuunieon

Mo Tuyator petoSAnT 7, yevixotepa, wia Tuyata Stadixaoto yopaxtnetletor and €va doto
rolvhoxdTnTac (eviponio) xd&tw and To onolo Sev elvar SuUVATOV VoL GUUTILECTEL.

[dt6tntec evtponiog, oyetinnc eviponiog, apotBaiog TAnpogopioac (EmavdAngm amd to uddnua
"Oewplo [Tinpogoplac”)

Aviootnta Fano: Xprown oty anddeln tov Ocwpruatoc Kwdixonolnone Kavoiod tou
Shannon. Yuvdéel v mdavotnto Addouc otny extiunon woc T.u. X ue Pdon tapatienon
T.U. Y pe tn deopevpévn evtponio H (X |Y).

[Bt6tntor Acuurtwtixnc loodiapéptone (Asymptotic Equipartition Property — AEP). Avo-
pepUnre oto pdinua "Oewpta ITAnpogoplac™ Yo tny eeTdoouUe Ue UEYOAITERT AETTOUEPELDL
ota Ilpoywenueva Ocuara.

Ocwpnua Kodixonoinone IInyrc: Mropolue va cuumiécouue ta oUUBoAa epyodxNC TNY TS
UE amOO0TAOT TO TOAU 1 bit amd tnv evtpotia, xou oe xapio tepintwon ye Arydtepa bits and
NV eviponio. Oo 1o anodeifouue (ylor TNYEC ywplc uviAun).
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[Tooemioxomnon Mo juatoc
[Biétntar Acuuntwtixne Ioodiauépione (AEP)

To 100d0vapo tou Nouou Meydhwy Apriumy otn Oewpla IIAnpogoplac. Anotehel dueon
ovvereto Tou Aodevoic Nouov twv Meydhwy Aptduony.

AEP (yia aveldptntec, opotdpoppa xotaveunuévee (id.d.) tu.): Kodoc 1o n tel-
1
(X1, X9, Xn)

VEL OTO GMELPO, 1) TOCOTNTOL w_om
p(X1, Xa, ..., X,) — 27 H,

Xwptopde axohoudioy unxouc n oe dVo alvora: Tumxd (6mou n xde axohovdior Eyet

Telvel oty evtponior H. Emnouévoc,

mdovétnta ~ 27 yon un tuminé (ke ot unbhomec).

Oa amodeifouvue 6Tt To dipotoua TV MVAVOTHTOY TOV TUTIXWY oxohovthoy Telvel 6To 1
xad®e To M Telvel 0To dmeLpo, xat OTL To TUTLXO GOVORO TEPLEYEL A ont TUTUXEC oONOUDLEC.

Enouévme, uropolue vo aoyohniolue uévo e tic tumxéc axorouvdiec. Kodode to unxoc
TOUC PeYohWVEL, N avoTnTa vor eugovioTel un Tutxr) axohoutia telvel oto 0.

Oa amodelloude OTL UE TOV TEOTO QUTO UTOPOUUE va Teptypdpouue tic T.u. X; Ue UECO
urxo¢ mou Ttelvel otny evtpotio H.
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[Tooemioxomnon Mo juatoc
[BiétnTar Acuuntwtixic Ioodiapépione (AEP) (2)

2"|2l"

OTOIXEI

Mn TUTTIKO
ouvoAo

TutTiKO ouvoAo

A" 2" oroixEia
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[Tooemioxomnon Mo juatoc
Xwontixotnra Kavoilol

\\

[TAnpogoplondc” Optopdc Xwpentixdtntoc (information capacity), cuuuetoixd xovaiLa,
ropadetyuato (enavdhndn).
Ané ool ISibtnta Acuuntotixic loodiapéptone (Joint AEP).

\\

Aettoupyinoc” Optopdc Xwentixotnroc. Oeopnua Kodixonoinone Kavaiiod Shannon xo
amddeten (yro Stomettd xovahiar ywpele wvniun).

XwpnuxdTnTa XaVohlol e avadpaoT).

Ocpruol SLlorywPLoUoD XAUVUALOV-TNYTC.

Atagopixry Evtporia.

Xwpntxotnta I'naovotovold Kavoiov.

Xowpnuxotnra Hopdhiniov I'raovotavey Kavoioy xor “waterfilling” .

Xegixogg ['voovuctovol Kovahtol uE ozmm&@oaj.
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[Tooemioxomnon Mo juatoc
Joint AEP

Joint AEP: 'Eotw 1o ave€dptnta, ouotdpopea xataveunuéva Cevyn (X, Y;) (ot X; xou

Y; dev elvou, xot” avdryxn aveEdptnteg LETAUED TOUC).

-~ Kadoe 10 n telver oto dmepo, p((Xi1, Y1), (X2, Y2)...,(Xn,Yn)) —
o—nH(X,Y)

Eav ot .VNN Ol Mz\s elvor avepTNnTEC UE TIC (OlEC TEQLIMPIEC XATAVOUES UE QUTEC TV X

xau Y;, avtiotorya, tote 1 mbavotnta 1 oxohovdio (X1,Y1), (X2, Y2) ..., (Xn, Yy)

vor efvor TuTxr) Telvel 0Ty T g~ (X:Y)

Erouévwe, n mbovétra va ouufet wor axohoudia (X1, Y1), (Xa, Ya) . .., (Xn, Yy) m0U
Onutovpyinxe emAeyovtac Tic X; xot Y Cexwplotd xot oveldpTnTo Vo elval TuTLXT| uTto-

VETovtac 6Tt dnuLoupyHinxe ETAEYOVTAC TIC T.lU. UE BAOT TNV amd X0LVoU GuVEETNOT UALoC
mdavotntog p(X, Y'), toodton, xatd npocéyyion, ue 2l (X5Y)

Oa yenowornotnoouue Ty And Kowvou ISt6tnta Acupntotixdc looxatavourc otny amddetin
Tou Oewpruatoc Kwdixoroinone Koavaiiol tou Shannon.

15



[Tooemioxomnon Mo juatoc
Joint AEP (2)

And Kool Tumixéc Axohoudicc
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[Tooemioxomnon Mo juatoc
Yuveyelc T.u. xot 'raovolavd Kavd

[Tooxeévou va yapaxtnplcoude Tnv TAnpo@opia, Voo CUUTILEGOUUE %ol VO UETAUOMOOUUE GU-
VEYELC T.W. 3 OE OVAALOL UE GUVEYELC itwnv optCouue tn Atagopiny| Evtporio.

[evixd, To amotehéopora eivar mopduola Ye TNV TEPIMTWON SLoXELT®Y T.J., OAAG ot WE
XATOLES SLOPOPEC.

To I'raouctavd Kovdht amotelel €var ToAD xaAd UOVTEAO Yiol xovdAlor TOU omavTo0y 0T
@uon. H exgpaon yio tn ywenuxotnta Tou I'xoouotovol xavaitol amotehel €vo amd To TLo
Stdonuor anoteréopata e Oewploc [TAnpogopiac.

Ou eletdoovye T0 I'naouotovd Kavdil pe peyoardtepn Aemtouépeto an’ 0,7l 0T0 Udinua
"Ocwpto [TAnpogoplac”

Oo emexteivoupe TNy amddelln tou Oewpruatoc Kwdixoroinone Kavaitod yia I'vaovotavd
Kovéhio ylor Tnyec ye meploptoud 1oy voc.
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[Tooemioxomnon Mo juatoc
Yuveyelg T.u. xou I'raovotavd Kavdhe (cuveyeia)

Oa eCeTAOOUUE TNY TEPITTWOT OTIOU EVUC TOUTOC EYEL GTN DAVECT| TOU TEPLOTOTER U6 EVAL
["xaouotovd xovdihiar pe StaopeTtind onuatodopulind Adyo xon Sedopévn dtodeotun oyl ue
NV omolo Unopel vor UETUSWOEL.

Oa amodellouye OTL elvon BEATIOTO Vo ypenoloTolioouue PeYahOTEPO P€poc NG Otardéat-
unc toyvoc ota xavdAla ue Yeydho onuoatolopufind héyo. Anhadr, var UETUOOCOUUE LE

/77 / /7 /7

ueEYahOTERO PUIUG OTol "X XOVEALYL oL UE UXEOTERO (axOUaL Xat UNdEVIXO) oTal " xoxd.

H xatoavoury auty| (“waterfilling” ) Poloxet onuovtixéc epopuoyéc ota cuothuata DSL, xo-
V¢ xon oe aoVpuate cuoThuTa Tou petadidouy ot xavdha pe dtahelec (fading).

Ou eletdooupe, entong, TNy Tepintwon ['naovuotavey xavaAtdy ue Eyypwuo Yopufo xat
YWENTIXOTNTA TOUC.

18



[Tooemioxomnon Mo juatoc
Ocwpla ITnpowopiac Axtdwy (Network Info Theory)

YUOTAUATO UE TEQIOOOTEPOUC amd EVay TOUTOUC N/ xal TEPLOGATEPOUC ATO EVaY OEXTEC.
Néa otoryeto:  Iopepfolry (interference), ocuvepyooio (cooperation) xor avddpoon
(feedback).

To yevixd mpdPinua etvon ebxoro va povtehomotntel, ahhd Tohl dboxoho vo emthudet. H
yevix AUon tou TpoBhruatoc ey €yel Poetel Ewe orfjuepa.

YT YEVIXT) TEPIMTWOTN AVUPEQOUIOTE, TAEOY, OFE TEQLOYEC YWENTIXOTNTOC (capacity re-
gions), dedouévou 6Tt Aoyw TopeUBOAGY ot Guvepyasiac, o uéytoTog pUINOC PETAS0oTC
x&le yphotn e€optdtar amd touc puluolc PETESooNC TwV ALY Yenotov (oTn yevixh
TepiTTWoN).

19



[Tooemioxomnon Mo juatoc
Kovd Horanine IpécBacnc (Multiple Access Channel)

e I[loilol ypnotec mou emtupoly vor ETXOVWYACOLY UE Vo XeEVTEIXG oTorduo. [lopdderyuo
Kintd tepuoatind mpoc otodud Bdornc.

o To xavdhl TOAGDY YENOT®V TOU EYEL XaTAVONUEl XUAVTEQ.

20



[Tooemioxomnon Mo juatoc
['raovotavd Kavahe Hoahaminc [pdolaornc

o [ I'vaovoiavd MAC 2 yonotwy pe toyelc P xar P xoun evépyeta YoplPou oto déxtn N
N TEPLOY Y| YWENTXOTNTOC OiveTow amd Tr AOOT TOU TTOPUXETEL CUVOAOU OVIGOTHTWY:

Ri<c(2) Ra<c () Ri+R<c (222
1 N )i N ) 2 N ;
6nov C(z) = 5 log(1 + x).
e H molumielia ot0 ypovo(TDM) dev eivon BérTiotn otn yevixy| nepintwon! To Béitioto
elvat GAOL Ol YPNOTEC VO EXTIEUTIOUY TaUTOYPovVA (0T0 ['noouctavd xovdt).

® Ou dolpe, enlong, 6T, xadwe o aptiudc TwY YeNoT®Y auldvel, To dipotoua TwY PUTUGOY
ueTAd0ONC TouC TElVEL OTO dmELpo.
— Ilopdho mou 1 cloodoc vEwv yenotwv Onuovpyel emnpoécetn mopeuBoAr|, 1 1oy ic
mou @epvel” xdle véog yphotne odnyel o adinon TNC CUVOALXNC YWENTIXOTNTOC (o070
["xaouotavd xavdt).
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[Tooemioxomnon Mo juatoc
Kavdn Evpuexrounc (Broadcast Channel)

e 'Evac xevtpindc otaduoc mov emdupel vo otelhet (StapopeTind|) TAnpogopio o TEQIGOOTE-
POUC OO EVaY YPNOTEC.

o Acv €yel xatavonlel TAHpwS, eEXTOC amd ednéc Teptntroete (T.y. I'naouctavoc Bopufoc).

22



[Tooemioxomnon Mo juatoc
['xaovolavd Kavdht Eupuexnournc

e 'Botw I'raouotavé BC 2 yonotwv. O déxtne exméunel ue oyl P o otéhvel dlopopetind
(%ot Q<mm%§5v unvouoto otoug yphotec. ‘Eotw, enlone ot yio Tic toyelc Yoplfou twyv
yenotov, N1 < No.

o [ meproy ywentxdtntac tou I'vaovotavol BC diveton amd 1 AloT 1wV avicoTATOY

aP (1 —a)P

Ri<C|—),Ry<C :
! N, 2 aP + N,

omouv 0 < a < 1, avdhoya pe Ty emtduunty| avahoylo puiumy yetddoornc.
e Ou dolue 6Tt 0 (adOVUUOC) YPHROTNS 2 AMOXMOIXOTOLEL LOVO TO UAvuUa Tou TpooptleTtar yio

aUTOV, €VK 0 (toyupdc) yprotne 1 amoxwdixomnotel xat ta dVo punviuata.

e Omnwc xau yioo to MAC, 1 moAumAelior 010 ypovo dev elvor Tdvtote 1 PEATIOTN OTPATNYLXN
YENOTNC TOU XAVAALOV.
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[Tooemioxomnon Mo juatoc
Kovdir Metaywyrc (Relay Channel)

<A HVAA

X Y

® 'Bvac moumoc xou €vog OEXTNC, PE EVIGUETOUC UETAYwYOUS oL oTofot utofontoly Tny emL-
xoovia (xou 8¢ oTéhvouv/AauBdvouy Sixd Toug unvipoTa).

® XTn Yevix)| TEPIMT®waT, Ol UETAYwYOL OV EXTEUTOLY TO (810 ool UE oUTO TTOU AouBAvouy.
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[Tooemioxomnon Mo juatoc
['taovolavd Kavaht Metorywyrc

‘Eotw 611 0 mounodc exméunel pe oyl P eve o uetarywYog exneunet e oyl . H woyic
YopUfou 010 déxTn Tou YeTorywyol tooutar Ye N, eved 6ToV TEAXO dexTn e No.

AmodeevieTar 6Tt 1) ywenTixotTnTa divetar and TN oyéon

P+ P+ 2+y/(1 —a)PP P
C = max min < C T /\A )PP , C il
0<a<l N1+ N, N,y

Edv o petorywydc avopetadider to ofjua mou hopPdver, C = C(P/(N1 + Na2)).

Edav P;/Na > P/Ni, dn\adr| o onuatodopufindc Adyoc otov tehixd déxtn elvor ueyohi-
TEPOC amd TO oNUATOVoPUPBIXG AOYO GTO BEXTY TOU UETAY Y00, amodexvieTon 6Tt cv = 1 xau
C = C(P/Ny). Enouévoc, 1o xovdht uetd 1o petaywyd “eaivetor” adopufo. Hpocoyh:
0 UETAYWYOC O OTEAVEL TO (810 Ouot UE oUTO TTOU AoUPBAVEL.

O tpdmoc petddoornc dev elvar Too@avic, ahAd eivar ToAL evdlagepwy. llepioodtepec Aemto-
UEQELEC OE UETOYEVEDTEPT OLAAELT).
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[Tooemioxomnon Mo juatoc
Kovdn HopeuBorrc (Interference Channel)

NH\( AOK/O

NN). AOL/\V

e Avo nourol xat dVo Séxtec pe Sapwvia (crosstalk). O xdde moundc Véher vo otellet
TAnpogoplor GToV avTloTolyo OEXTN YwElC Vo EVOLUQEPETAL VIO TNV ETUXOWVOVIX TOU GAAOU
Cebyouc.

o [lopdderyua: Xuveotpapuéva Cebyn yolxol mou Peioxovtar oto idto tAéyua (bundle) xo-
AWV
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[Tooemioxomnon Mo juatoc
['raovotavd Kavahe HopeuBoinc

H meployn yoenuxdtntac yio o Kavdh HapeuBorfic dev éyer Boelel €we onuepa, oxodua
o 6tay o Yopufoc etvar I'noovotovoc.

[t Ty meplntwon woyuphc TopeUBoAAc amodetxvieTal OTL 1) YWENTIXOTNTA LOOUTAL UE TNV
TEQIMTWOT OTOU eV UTAPYEL TUPEUSBOAT.

H 8éa: BEév C(a®P/(P + N)), 6nou a 1 mopepBold, o 3éxtne 2 umopet v amoxwdixo-
ToMoEL To UNvupa Tou Toutol 1, epocov, PR, yvmpllet To PiBiio xwdixwy (codebook).
Enouévewe, unopet vo agorpeoet Tny Tapeuforn) amd 1o Ao avOUeVo GHud xoL, OTN CUVEYELQ,
VoL ATOXWOLXOTIOLACEL TO Uvupel Tou Tourod 2 mou TpooplleTon yLor quTOV.

AxpiBoc to (dta toybouy ot yow o 3éxtrn 1.
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[Tooemioxomnon Mo juatoc
Kavdn Aimine Katedbuvone (Two-way Channel)

Xy — — X

EO\E\N_H isv

N«HA‘ A‘%N

Avo otaduol ot omolol emxovwvoly PEcw SU0 SLodAMY.

[Tapouoto pe o Kavdir HopepBorrc, ye tn dtagopd 6Tt 0 TOUTOC 1 cuvdésTal Ye TO OEXTN
1 (xon o mounde 2 ouvdéeton e TO dEXTN 2).

Enouévwe, o mournoc 1 unopel va ypnotponolioet TAnpogoplo ano cOufoha tou £youv AngUel
and 1o déxtn 1 moty exméuder — avddpoon (feedback).

H meployn yoentixdtntac tou Koavakiot Anific Katebuvone dev elvor yvomotr) ot yevixy
TepinTwon.
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[Tooemioxomnon Mo juatoc
['raovolavd Koavaht Aimane Kotevuvonc

H meployn ywenuixdtntac otny nepintwon I'vaovotavod Yopfou elvar yvomoT.

/7

Eotw 6t 0 moundg 1 xar o moundc 2 petadidouy pe pudud Ry < C(P1/Ny) xouw Ry <
C'(P3/N3z), avtiotorya, 6mov N1 (N2) o 96pufoc mov tpoatiletar 6T0 GHUN TOU TOUTOV
1 (2).

O déxtne 2 yvwpllet To ofjua tou eéenede o ToUTOC 2 %o, EMOUEVKCS, UTOREL Vo TO apatpEaEl
OO TO OTUOL TOU AQUPAVEL. MUVETOC, ATOUEVEL VO ATOXWOLXOTIOLACEL TO UAVUUO TOU TOUTOU
1 mopovato yxoaovotavol YoplBou.

AxpiBoc to (dta toybouy ot yow o 3éxtrn 1.

Enouévme, 1o I'vaovotavd Kavdh Awmine Koatebduvone Staywpetletor og dbo aveldptnro
['xaovotavd Kavdhia,

>t yevix) teptntwon (un I'voovotavol Gopdfou) ot puliuol yetddoone twv 8o yenotdv
Oev elvon aveldptnTot.
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[Tooemioxomnon Mo juatoc
Kotaveunuévn Yuunieon (Distributed Data Compression)

X R

R,

4

Eotw 61t n X xou n'Y ovuntéCovion Eeymplotd (.. o€ SlapopeTind onuela) U GXOTO €VOC
Yenotne va umopel va amoxwdixonotfoet xat Tic dvo. Ilotoc elvar o ehdiylotoc cuVoALXoC
oviuoc R = R, 4+ R, mou amouteitan yior vor uetadoVel n tAnpogopior xat Ty 2 Tnyoy;
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[Tooemioxomnon Mo juatoc
Kotaveunuévn Yuunieon (Distributed Data Compression)

o ['vwpiCouue 6Tt Yo vo petadwooupe Wor tnyh X (ywplc andieteg) ypetalouacte puiud
Touldytotov H (X).

o [ va petaddooue amd xovol 2 mnyéc X xor Y (ue ypron xotvol xwdixonotnty), omat-
tefton puipoc R > H(X,Y).

e Ochpnuo Kodixonoinone nyrc (Slepian-Wolf): Aoxel R > H (X, Y)! (xadac, eniong,
oo Ry > H(X|Y), xu R, > H(Y|X).

e Onwc Va dolue, uévo o déxtne (xou Oyt ol mournot) ypeldleton vor Yvopllel TiC TUTIXEC
axohovViec.
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[Tooemioxomnon Mo juatoc
Ocwpla Hapoudponone Puduod (Rate Distortion Theory)

® e UEPIXEC TEPITTWOOELS (T.Y. oUVEYEiC T.U.) dev efvar Suvatdy va emiteuydel Téhela oupmieon
UE TETMEQUCUEVT TEQLY POLPY).

e Metpo napaudppwonc: H andotaon yag T.u. and Tny avamapdcsTooT| Tne.

o H Ocwpla Iapaudppwone Puluol anavtd oto cpotnua:

— Aedopévwy TNC XUTAVOURC LU T.l. X0l EVOC UETOOU TOPUUOPYOTNC, TOLL EIVOL 1) ALY L-
oTn YEom Topaopmo yia dedouevo puiud; H, 1oodivaya,

— Aedopévwy TNS XaTUvVoUNG ULOC T.U. %O EVOC UETPOV TUPAUOPPWOTC, TOLO Efval TO EA-
YLOTO U1 XOC TIEQLY QOUPTC TTOU UTOUTELTOL TOOXEWEVOL 1) TOQUUOPPWCT) VoL UNY UTEPBEL Lot
Oedopévn TLun;

e LEvdiagépov anotéheoua: BElvar xohdtepar T.u. var Teplypa@oly amd xovol Topd CEYweLoTd,

oo xo otay elvon aveldpTnec!

o [cwuetpnr) epunvelor  Efvor mo amodotixd vo xatovéuouue dedouéver onueia o yHpPoug

UEYOAOTEPWY DLUGTACEWY.

o H Ocwpla Iapaudopwone Puluol uropet vor egpopuootel xou oe Slaxpltec ..
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[Tooemioxomnon Mo juatoc
[Tohumhoxdtnta xotd Kolmogorov

Eidoue 61t 1 evrponior 1wy axohouthay Tou Tapdyel pior Ty eCHpTATOL ATd TNV XUTAVOUT)
TOUC.

Kolmogorov: Alyopriuixr toluthoxotnto 3 TohuTAOXOTNTOL ﬁmb_%oﬁﬁnv EVOC OVTIXELUE-
vou K: To ufxoc tou cuvToudTEPOL BUABIXOL TEOYPEAUUUATOS UTOAOYLOTH TO OTolo TepL-
YOOUPEL TO AVTIXELUEVO.

Aev amouteitor 1 Ypnon TS xAToavounS ToU aVTIXELUEVOL!

AmodetvieTtar 6Tt 1 ToAuThoxdTnTa xotd Kolmogorov utoc axoroutioc toovton, xotd mpo-
OEYYLOT), UE TNV EVTIPOTL TNC.

Ynuavtin tapathenon (Kolmogorov): H alyoprduxs nohumhoxdtnta dev e€optdtar omd
TO CUYXEXQLUEVO UTIONOYLOTH GTOV oTolo "TpEYeL” To mpdypauud (EXTOC and ulo oTadepd).
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Eravdindn Baowov Ilocothtwy Ocwplac [TAnpogpopioc
(1o pepoc)

o Hicaywyr) otn Oewplo [TAnpogopiog

o Ilpoemoxdnnon paduortog

Eravdindn Baoixwy ocothteny Oewpioc IThnpogopiac (1o uépoc).
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T evvoolpe pe Tov 6po “xwdxorolnon’;

H avamapdotaon evog Q%oﬁoﬂ\t%\%oﬁoﬂ ATO XATOLO JANO.
Mo ametxovion and €vo ohuo/uivupc e €vor dhho.
Evdéyeton var uny elvar avtioteédiun (xwdixonolinon e anmAeleg).

Y€ TL ypnoweleL ) xwdtxomolnom;
1. Yuurnieon. (Kwdixonolnon mnyne)
2. Metddoon péow xavorol (Kondixoroinon xavaiiod)

3. Metatponn Q%oﬁoﬂ\t%\%oﬁoﬂ o€ LoPYY| TNV ool UTopoUUE VoL ETECERYAOTOULE.
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Evtpotio Stoxptthc T.u.

Ocwpolpe dtaxptth T.u. X ue ouvdptnon udlac miavotntac (pmf) p(x).

H(X) = E, |log —— MUE.S log—— = — Y _p(z)log p(x)

log ﬁn H minpogopia mou meptéyeton oto evdeyoduevo X = x.
H H(X) dev eCopTdTon amd TIC TEC TS X, TIPS WOVO amd TNV XATAUVOUT| TNC.
H(X): To 6pto ouurnieone.

To péoo urxoc Tne ouvtouoTEENC TEPLYPaPrc TNe X

H yeon mhnpogopia mou nepteyeton otn X.

H uéon afeBardtnto mou €youue yio T X (mpty og amoxahu@Uel n T o).

Movdda pétpnone: bit (log — log,). Lraviotepa, nat (log — In).
Hy(X) = log, aH.(X)
Amo edw xau oto e€hic log unovoet logy (av xou dev éyet daitepn onuacio Tolo povéda

Y ONOWOTOLOVUE).
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/ / / / /
Amé xowvol xat uTO cuVUTHN EVTPOTIX

e And xowol (ouvBuaouévn) evtponio (joint entropy) 2 T.u. pe and xowol pmf p(x, y):

H(X,Y)=E, Tom ?g

= MUMUE& y)log——=—> > p(z,y)logp(z,y)

e Acopevuévn eviponia (conditional entropy) e t.u. X dedopévne tng T.u. Y

E& S

H(X|Y) = E, Tom EN_M\L MUMU@@ S_om

= > "5 " p(z,y) logp(zly) = =D > p(y)p(z|y) log p(z|y)

Eg_.&

=—> »(y) > _pzly)logp(zly) = Y H(X|Y =y)
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Avaxepahalwon pouatoc

® Ocuata mou Yo xaAldouue oto udinua
— Yuurieon, AEP xa Oewpnua Kondionotnone Hnyrc.

— Xwpntxdtnta Koavahiol, Joint AEP xou Oswpnua Kodixoroinone Kovaitod.

— Yuveyele T.u., 'vaovotavo Kavd.
— Bcewpla [TAnpogoplac Atxtiwy
— ‘Al Bépara (edv mpordPoupe).
o Emavdindn Boaowov ocothtwy Ocwploc IIAnpogopiag
— Evtpornia (Stopttic T.u.)
— Aeopevyevn Evtporia
— An6 xowol Evtpotio
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[TooemioxomNnon enduevoL Yol ATOC

2uveyeto Erovdindmne xor xdmotec anodellelc

— Puludc Evtporioc

— Lyetxn Evtpornia

— ApoBaia ITAnpogopia.

— Kuptéc ouvaptioeic xar avicotnta Jensen.

— Iddtntec Evtporiac, Xyetinric Evrponiac xou AporPaioc IIAnpogoptac.

Avicotnra Enelepyaotoc Acdopévwv: Aev undpyel tpomoc enelepyaotioc Tou va umopel vo
awEnoeL TNV TANpogoplo Tou epLEyeTon oe Uiar T.U. AvtiteTto, evdEyeTal var TN UELWOEL.
Avicotnta Fano. Alver gpdrypa yio Ty mdoavotnta o@dAuaTtoc oTny eXTUnoT T.10. Ye Bdon
TopaThHENOT dhANG T.u. O TN yenoldorotioouue extevie otny Kwdixonoinon Kavaitol.

/7 /7 /

[Btotntor Acuumtwtie loodiapéptone (AEP): H “xopdid” tne oupnieonc.
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